This study was designed to examine the moderating influence of habit strength on daily action planning effects on physical activity and sedentary behavior. A 2 by 2 design was used with experimental factors corresponding to action planning interventions for (a) engaging in physical activity and (b) limiting or interrupting sedentary behavior. At the end of each day for 1 week, university students (n = 195) completed (a) a questionnaire about their behavior during the day and behavioral intentions for the following day and (b) a planning intervention(s) corresponding to their randomly assigned experimental condition. Action planning increased physical activity in those with weak habits but decreased physical activity in those with strong habits compared with those who did not create action plans. Action planning did not impact sedentary behavior. Action planning was a useful behavior change technique for increasing physical activity in people with weak habits, but may be iatrogenic for those with strong habits.
Recent meta-analyses provide evidence for the effectiveness of action planning for increasing physical activity, revealing a small to medium positive effect of experimentally manipulated action plans on subsequent physical activity (Bélanger-Gravel et al., 2013; Carraro & Gaudreau, 2013) . Interventions to reduce sedentary behavior have typically included action planning as one of several intervention components and have been effective in reducing sedentary behavior. However, because action planning was bundled as part of an intervention treatment, it is unclear whether action planning was responsible for reducing sedentary behavior.
When interventions have incorporated action planning, it is usually part of a baseline session. Very few studies have allowed participants to adapt action plans over the course of the study (for exceptions, see Arbour & Martin Ginis, 2009; De Vet, Oenema, Sheeran, & Brug, 2009) ; however, these studies often involve adapting or selecting new action plans weekly. Given the day-to-day fluctuations in both physical activity and sedentary behavior and the motivational processes that regulate them (Conroy, Elavsky, Hyde, & Doerksen, 2011; Conroy, Maher, Elavsky, Hyde, & Doerksen, 2013) , the cadence of planning doses should match the rhythm of behavior. The effect of daily action planning interventions on behavior has not been evaluated.
Individual Differences in Planning Effects on Behavior
Notwithstanding the generally positive effects of action planning across studies, this technique is not a universally effective tool for behavior change. For example, some studies have found that action planning had null, or even counterintentional, effects on behavior (e.g., Budden & Sagarin, 2007; Skår, Sniehotta, Molloy, Prestwich, & Araújo-Soares, 2011) . These mixed results suggest that moderators may influence the effects of action planning on behavior. Carraro and Gaudreau (2013) investigated potential moderators and reported that planning was most effective for older adults, individuals with stronger intentions at baseline assessment, and when the time lag between action planning and assessment of physical activity was minimal.
Drawing on dual-process models of motivation, we propose that habit strength is another factor that likely moderates the effects of action planning on behavior.
Habits represent automatic regulatory processes that develop through the repeated pairing of a contextual cue with a behavior until the contextual cue becomes sufficient to automatically evoke the behavioral response (Aarts, Paulussen, & Schaalma, 1997; Ouellette & Wood, 1998; Verplanken, 2010; Verplanken & Orbell, 2003; Wood & Neal, 2007) . Cues can reflect a variety of con-textual features such as a particular time of day, or even a psychological state (Wood, Quinn, & Kashy, 2002) . The degree to which a contextual cue automatically elicits a behavioral response reflects the strength of the habitual behavioral response.
Individuals with weak habits for these health behaviors are likely to benefit from action planning. Action planning fosters the development of associations between the cue and behavior. Thus individuals with weak habits who develop action plans are more likely to associate a contextual cue with a particular behavior and thus execute the desired behavior (i.e., up-regulate physical activity, down-regulate sedentary behavior) (Webb, Sheeran, & Luszczynska, 2009 ).
For individuals with particularly strong habits for physical activity or sedentary behavior, it is unlikely that action planning has the same beneficial effects as it does for individuals with weak habits. For individuals with particularly strong physical activity habits, creating action plans to up-regulate this already habitual behavior may interfere with habitual responses, disrupt usual behavior, and result in less physical activity (Adriaanse, Gollwitzer, De Ridder, de Wit, & Kroese, 2011; Holland, Aarts, & Langendam, 2006; Webb et al., 2009; Wood & Neal, 2007) . For individuals with particularly strong sedentary habits, creating action plans and the subsequent inhibition of the habitual response may deplete self-regulatory resources causing the habitual response to fully drive behavior (Webb et al., 2009; Wood & Neal, 2007) . This reliance on a habitual response in those with strong habits could result in usual, or perhaps even greater, levels of sedentary behavior. Thus for individuals with strong habits, the effects of action planning will likely vary depending on whether the strong habit is for a desirable behavior (i.e., physical activity) or an undesirable behavior (i.e., sedentary behavior).
THE PRESENT STUDY
To evaluate the efficacy of daily action planning and the moderating role of habits in the association between action planning and subsequent health behaviors, we conducted a 7-day action planning intervention. The main hypotheses of the study were that (a) daily action planning to increase physical activity and limit or interrupt sedentary behavior would result in an increase and decrease in the respective behaviors, and (b) the effect of action plans on subsequent health behaviors would vary as a function of habit strength. Specifically, people with weak or moderate habits who made action plans to engage in physical activity or limit or interrupt sedentary behavior would engage in more physical activity or less sedentary behavior, compared with people with equivalent habit strength who did not make action plans. People with strong habits who made action plans to engage in physical activity or limit or interrupt sedentary behavior would engage in less physical activity or more sedentary behavior compared with people with equivalent habit strength who did not make action plans.
METHOD

Participants and Procedures
Participants were 195 undergraduate students that participated in the study as part of a class project. Of those 195 students, six students did not allow their data to be used for research purposes and two students indicated that they were not capable of performing normal physical activity. Those individuals were excluded from analysis, resulting in a final sample of 188 students (89 female, 95 male, three did not report). The average age of participants was 20.4 years. Most of the participants were Caucasian (87%). Most participants were classified as normal (61%) or overweight (32%) according to body mass index (BMI) values (M = 24.7, SD = 3.32).
Before data collection, a random sequence of experimental condition assignments was generated by a computer and participants were assigned to one of four conditions in a 2 × 2 factorial design. The two experimental factors represented whether participants created or did not create a detailed plan describing when, where, and how participants would engage in physical activity the following day (Factor 1), or when, where, and how participants would limit or interrupt an extended period sitting the following day (Factor 2). Plans for daily physical activity focused on achieving 30 min of moderate-intensity physical activity or 15 min of vigorous-intensity activity (in accordance with recommendations from the Physical Activity Guidelines Advisory Committee, 2008). Plans for limiting or interrupting sedentary time focused on standing for at least 5 min during each hour of sedentary time.
All participants attended an initial laboratory visit, during which they provided consent, were familiarized with the study procedures and completed a questionnaire. For the next 7 days, participants received an e-mail each night at 7:00 p.m. containing a link to access the questionnaire that included questions about their behavior that day and intentions for physical activity and sedentary behavior the following day and the planning intervention(s) corresponding to their randomly assigned experimental condition. Responses from the questionnaire were time stamped to ensure that participants were completing questionnaires at the end of the day. All study procedures were approved by the local Institutional Review Board.
Measures
Demographics. Demographic information including sex, age, ethnicity, year of school was selfreported by participants. Participants' height (m) and weight (kg) were measured in duplicate by a research assistant to determine BMI, and the BMI was calculated as kg/m 2 .
Habit Strength. Physical activity and sedentary behavior habit strength were measured using two versions of the five-item automaticity subscale of the Self-Report Habit Index that excluded items related to behavioral frequency (Gardner, Abraham, Lally, & Bruijn, 2012; Rhodes & de Bruijn, 2010; Verplanken & Melkevik, 2008; Verplanken & Orbell, 2003) . To assess physical activity habit strength, participants were prompted with definitions and examples of physical activity and asked to report their level of agreement with statements such as "Being physically active is something I do automatically" on scales ranging from 1 (disagree completely) to 7 (agree completely). Similarly, to assess sedentary behavior habit strength, participants were provided a definition and examples of sedentary behavior. Participants then reported how much they agreed with statements such as "Sitting is something I do without thinking" on scales ranging from 1 (disagree completely) to 7 (agree completely). The internal consistency for the physical activity and sedentary behavior subscales were .90 and .87, respectively. Responses for each subscale were averaged to create separate scores for physical activity and sedentary behavior habits.
Intentions. Intentions to engage in physical activity were assessed using two items: "I intend to engage in at least 30 min of moderate physical activity tomorrow" and "I intend to engage in at least 15 min of vigorous aerobic activity tomorrow." These doses and intensities of physical activity correspond to the doses that, over 5 days, would meet current federal guidelines for weekly physical activity in the United States (i.e., 150 min of moderate aerobic activity or 75 min of vigorous aerobic activity; Physical Activity Guidelines Advisory Committee, 2008). Intentions to reduce sedentary behavior were assessed using two items: "I intend to spend no more than 75 min at a time sitting tomorrow." and "I intend to avoid sitting for more than a total of 5 hr tomorrow." Sitting times of no more than 75 min and 5 hr were chosen to accommodate typical class length at the university and to provide a realistic yet challenging goal for most students based on previous data describing university students' self-reported sitting time, respectively (Conroy et al., 2013) . Participants rated each item on a scale ranging from 0 (do not intend at all) to 100 (strongly intend). Responses to the two intentions to engage in physical activity items were strongly correlated every day (Mdaily r = .69, range = .62-.75), as were responses to the two intentions to reduce sitting time (Mdaily r = .55, range = .47-.65). Physical activity and sedentary behavior items were averaged to produce a single intention to engage in physical activity score and a single intention to reduce sedentary behavior score for each day.
Daily Behavior. Daily physical activity and sedentary behavior were assessed using a version of the International Physical Activity Questionnaire (Booth, 2000; Sjöström et al., 2002 ) that we adapted to focus on daily instead of weekly physical activity and sedentary behavior. This adaptation can help to reduce reliance on heuristics and other sources of bias in self-reports (Matthews, Moore, George, Sampson, & Bowles, 2012) . Participants were provided with definitions and examples of physical activities at different intensities (vigorous, moderate, walking) and sedentary behavior, and asked to report the amount of time that they spent in those physical activities for at least 10 min at a time that day as well as the total amount of time spent sitting that day. Physical activity responses were screened to recode item responses below the 10 min threshold to zero. Physical activity responses were weighted by standard metabolic equivalents (MET; vigorous physical activity = 8, moderate physical activity = 4, walking = 3.3) and summed to create a MET⋅min⋅day -1 score (Sjöström et al., 2005) . Sedentary behavior was operationalized as min⋅day -1 spent sitting.
Data Preparation
Outcome variables (i.e., daily physical activity and sedentary behavior) were screened for outliers. Outliers were considered any values more than three standard deviations away from the mean. Outliers were rescored to reflect a value exactly three standard deviations away from the mean. Based on this criteria, 25 observations were considered outliers and rescored (physical activity: nobservations = 16; sedentary behavior: nobservations = 9).
Data Analysis
Daily physical activity, sedentary behavior, and intentions were nested within people so we used multilevel models in SAS 9.3 PROC MIXED to test our hypotheses (Littell, Milliken, Stroup, & Wolfnger, 1996; Snijders & Bosker, 1999) . Daily ratings of intentions for physical activity and sedentary behavior were averaged across days to estimate each person's usual intentions and daily residuals around those within-person means were calculated to represent daily intentions (Bolger, Davis, & Rafaeli, 2003; Schwartz & Stone, 1998) . Effect coding was used to differentiate whether participants did (+1) or did not (-1) make action plans to engage in physical activity (or limit or interrupt sedentary behavior). Dummy variables were created to represent differences between weekday (0) and weekend (1) behavior. Between-person predictor variables, habit strength, sex, and BMI, were centered.
A lagged variable was created for daily intentions, as intentions were rated the previous evening. Behavioral data from the first day was eliminated from our analyses because lagged motivation data were not available from the preceding day, resulting in a 6-day sample of lagged motivation and behavior.
In accordance with standard multilevel modeling practice, pseudo-R 2 , the additional proportion of variance explained by the predictors (e.g., daily physical activity action planning), compared with a baseline model was considered as an indicator of effect size (see Snijders & Bosker, 1999) .
Model Specification. Separate models predicting daily physical activity and sedentary behavior were estimated. In both models, daily intentions and the weekend dummy variable represented within-person effects on daily physical activity and sedentary behavior. The slopes associated with the weekend dummy variable were treated as fixed effects, whereas the slopes associated with daily intentions were treated as random effects. In addition, habit strength and usual intentions, planning group, an interaction between habit strength and planning group, sex, and BMI represented between-person effects on daily physical activity and sedentary behavior.
Significant interaction coefficients were probed using the Johnson-Neyman technique (Bauer & Curran, 2005; Hayes & Matthes, 2009 ). This technique mathematically determines which values of the moderator closest to the mean result in significant relations between the predictor and outcome.
RESULTS
Participants provided self-report data for a total of 1,004 of the 1,122 possible person-days (89% response rate) and 59% of participants (n = 109) provided data on all study days. A small portion of available data were missing (nobservations = 57) and treated as missing at random. The final sample consisted of 947 daily self-reports (Days 2-7) from 187 persons.
Descriptive statistics are displayed in Table 1 . On average, participants reported physical activity energy expenditure equivalent to 1.5 hr of walking and moderate-intensity physical activity each day. Participants also reported sitting for, on average, slightly less than 5 hours each day. Participants' habit strength for both physical activity and sedentary behavior was moderate (M = 4.89 and 5.08, respectively, on a 1-7 scale). Daily intentions for engaging in physical activity and limiting or interrupting sedentary behavior were moderate (M = 61.90 and M = 51.95, respectively, on a 0-100 scale). Bivariate correlations in Table 1 represent between person and within-person correlations of health behaviors, motivational processes, and BMI (lower and upper diagonal, respectively). Physical activity had positive, medium-sized correlations with physical activity habit strength (r = .29) and intentions (between-person r = .33, within-person r = .35). Sedentary behavior had positive weak correlations with sedentary behavior habit strength (r = .17) but a negative medium-sized correlation with intentions (between-person r = -.33, within-person r = -.36). Physical activity and sedentary behavior were negatively and weakly correlated (between-person r = -.22, within-person r = -.18).
Results from the multilevel model predicting daily physical activity habit strength (γ05). Figure 1 depicts physical activity are presented in Table 2 . Participants this moderated effect. The Johnson-Neyman technique revealed that the daily physical activity action planning intervention resulted in less physical activity for participants with strong physical activity habit strength (scores > M + 0.39 SD) compared with participants with strong habit strength who did not make physical activity action plans. Furthermore, the daily physical activity action planning intervention resulted in increased physical activity for participants with weak physical activity habit strength (scores < M -1.55 SD) compared with participants with weak habit strength who did not make physical activity action plans. Yet, there was no effect of the daily physical activity action planning intervention for participants with moderate physical activity habit strength compared with those who did not receive the daily physical activity action planning intervention. As indicated by the pseudo-R 2 , the model accounted for approximately 13% of the variance in daily physical activity, with the interaction between daily physical activity action planning and physical activity habit strength accounting for 12% of the explained variance.
Looking at other factors, participants whose usual intentions to engage in physical activity were stronger across days had higher levels of usual physical activity (γ06). On days when participants had stronger physical activity intentions than usual, they reported higher levels of physical activity (γ10). Participants tended to be less physically active on weekends (γ07). Participants with higher BMI tended to be more active (γ09). Sex was not associated with daily physical activity (γ08).
Results from the multilevel model predicting daily sedentary behavior are presented in Table 3 . The daily planning intervention to limit sedentary behavior (γ01, γ02, γ03) was not significantly associated with daily sedentary behavior. Habit strength was a significant, positive predictor of sedentary behavior (γ03), so that people with stronger habits for sedentary behavior engaged in more sedentary behavior. The interaction between daily planning and sedentary behavior habit strength was not a significant predictor of daily sedentary behavior (γ05). Participants who had stronger usual intentions to limit or interrupt sedentary behavior had lower usual levels of physical activity (γ06). On days when participants intended to limit or interrupt sitting time more than was typical for them, they reported lower levels of sedentary behavior (γ10). Participants engaged in more sedentary behavior on weekends (γ07). Sex (γ08) and BMI (γ09) were unrelated to daily sedentary behavior.
DISCUSSION
Consistent with dual-process models of motivation and action (Strack & Deutsch, 2004) , this study found that habit strength, daily intention strength, and usual intention strength each played roles in regulating daily physical activity and sedentary behavior. Daily action planning interventions had a selective effect on physical activity and no effect on sedentary behavior.
Daily action planning was an effective tool for increasing physical activity among people with weak physical activity habit strength. This finding was consistent with findings that selfregulatory interventions targeting volitional processes that bridge the gap between intentions and behavior can be useful for physical activity promotion (Bélanger-Gravel et al., 2013; Carraro & Gaudreau, 2013) . It also extended those findings by showing, for the first time, that those effects are moderated by habit strength for physical activity.
Dual process theories posit that both reflective and automatic motivational processes regulate behavior and can compete in a "horse race" to determine a behavioral response, with the most quickly retrieved behavioral response being the one that is executed (Hofmann et al., 2012; Logan, 1989) . Strong habits were expected to provide a behavioral default in the absence of strong intentions and plans for alternative actions (Adriaanse et al., 2011) . Results supported the hypothesis that creating action plans to engage in physical activity would supersede weak habits in regulating behavior (Adriaanse et al., 2011; Hofmann et al., 2012; Wood & Neal, 2007) . This finding replicates previous results from smoking cessation literature showing that for people with weak habits creating an action plan to reduce smoking subsequently leads to less smoking (Webb et al., 2009) . People with weak physical activity habits who created daily action plans engaged in the equivalent of almost an additional 13 min each day of moderate-intensity physical activity compared with those with weak habits who did not make plans. Over the course of a week, this level of behavior change would account for approximately half of the recommended physical activity in national guidelines (Physical Activity Guidelines Advisory Committee, 2008).
On the other hand, when a person's physical activity was so routine that it had become associated with a particular set of cues, conscious efforts to manipulate the behavior backfired. Individuals with strong habits for physical activity who created daily action plans engaged in the equivalent of nearly 10 fewer minutes of moderate-intensity activity each day compared with those with strong physical activity habits. Of course, people who have strong physical activity habit strength are unlikely to need an action planning intervention to boost their physical activity. These findings reinforce the promise of using action planning with at-risk groups (i.e., people who have weak physical activity habits) and suggest caution is warranted before delivering this intervention with people who have strong physical activity habits already. Researchers should consider screening and excluding potential participants based on habit strength to ensure that the intervention does not have an adverse effect on this behavior.
One unusual feature of the action planning intervention in this study was that it was delivered at a higher intensity (i.e., daily) than previous interventions. This choice was made to accommodate daily fluctuations in the target behaviors as a function of the social calendar (Kozey-Keadle, Libertine, Staudenmayer, & Freedson, 2012; Sisson, McClain, & Tudor-Locke, 2008 ). The increased intensity may have contributed to the selective effect observed because it could have made the process of self-regulation salient to participants (Wood & Neal, 2007) . It is unknown whether less-intense planning interventions would produce the same selective effect.
In addition, the effect size of the pseudo-R 2 for the interaction between daily physical activity action planning and physical activity habit strength was small (pseudo-R 2 = .12). Other experimental action planning studies have documented small to medium effect sizes when examining the influence of action planning on physical activity. For example, a recent metaanalysis examining the effect of physical activity action planning to other planning protocols or no planning protocols documented an effect size of .24 (based on Pearson's r; Carraro & Gaudreau, 2013) ; however, none of these studies asked participants to create daily action plans. The small effect size of daily action planning in this study suggests that plans should be bolstered to enhance the effectiveness of action planning. For example, participants in this study created action plans with three components (i.e., when, where, and how). However, recent evidence suggests that action plans that contain four or five components may be more effective than action plans containing two components (Carraro & Gaudreau, 2013; van Osch, Lechner, Reubsaet, & De Vries, 2010; Ziegelmann, Lippke, & Schwarzer, 2006) . Further detailing plans, by including with whom participants will engage in physical activity with or the frequency, intensity, or duration of a particular activity may lead to enhanced effectiveness of daily action planning. Furthermore, combining daily physical activity action plans with other well-established behavior change techniques such as self-monitoring of behavior may help to further increase physical activity (Michie, Abraham, Whittington, McAteer, & Gupta, 2009) .
In contrast to physical activity, action planning was ineffective for modifying sedentary behavior. This technique has been a component in previous sedentary behavior interventions; however, it has always been combined in a treatment package with other components (e.g., goal setting, feedback on behavior, self-monitoring, information on health consequences associated with the behavior; Fitzsimons et al., 2013; Gardiner, Eakin, Healy, & Owen, 2011) . This study is the first that tested the main effects of action planning to reduce sedentary behavior. The null finding may reflect the lack of an objective out-come measure and participants' insensitivity to changes in this high-volume and often habitual behavior. In addition to objective measures, domain-specific measures of sedentary behavior may be more amendable to capturing changes in sedentary behavior as a result of action planning because specific domains of sedentary behavior may serve as a contextual cue when developing action plans and yield more valid self-reports (Clemes, David, Zhao, Han, & Brown, 2012) .
Another possible explanation for this null result for sedentary behavior involves the nature of the planning prompts used in the daily intervention. Action plans are conceptually different from another common planning technique, implementation intentions (Hagger & Luszczynska, 2014) . Implementation intentions are "if . . . , then . . ." plans designed to link a situation with a goaldirected behavioral response (e.g., "If I encounter situation X, then I will perform response Y"; Gollwitzer, 1999; Gollwitzer & Sheeran, 2006) . Like implementation intentions, action plans are thought to initiate an automatic cue-to-action response; however, because action plans involve specifying time-related cues and/or environmental cues as well as the process through which action will occur, they may rely on conscious self-regulatory processes and decision making more than implementation intentions (Hagger & Luszczynska, 2014) . Given the likely strong habitual component of sedentary behavior, the self-regulatory resources involved in developing action plans may deplete resources that would be used to enact the action plan and, therefore, be less likely to change behavior compared with implementation intentions (Bagozzi, Dholakia, & Basuroy, 2003; Luszczynska, 2006) . Therefore, implementation intentions, which rely less on deliberate, conscious processes, may be particularly useful when the behavior change target is the down regulation of a highly habitual behavior, such as sedentary behavior (Hagger & Luszczynska, 2014) .
Null findings may also reflect the lack of correspondence between the planned behaviors (i.e., standing and taking breaks from extended periods of sitting) and the outcome measure (i.e., daily duration of sedentary behavior). In addition, measures of habit and intentions used in this study focused on inaction (i.e., sedentary behavior) rather than action (e.g., standing). It is possible that conceptualizing sitting for an extended period of time as a behavior was challenging to participants. The term "sedentary" has most commonly been used to describe the absence of physical activity; however, recent calls have been made to use sedentary as a term that refers to activities that involve a seated or reclined position and expend little energy (Marshall & Ramirez, 2011; Pate, O'Neill, & Lobelo, 2008; Sedentary Behavior Research Network, 2012) . We provided participants with a definition and examples of sedentary behavior that reflected the revised notion to help participants conceptualize the behavior that we were interested in assessing (i.e., sitting time). Future research would benefit from assessing not only sedentary behavior, but also the behaviors that dis-place sedentary behavior such as standing or other types of light-intensity physical activity as well as motivation for these different types of behaviors.
Such information would provide insights into relations between action planning, motivation, and behavior.
Regardless of the effectiveness of the action planning interventions on physical activity and sedentary behavior, results from this study support the notion that these health behaviors are regulated by both controlled and automatic motivational processes (i.e., dual-process theories of motivation; Strack & Deutsch, 2004) . The findings that habit strength and daily and usual intentions all played roles in regulating daily physical activity and sedentary behavior are consistent with other studies of college students' motivation for physical activity and sedentary behavior (Conroy et al., 2011 (Conroy et al., , 2013 . Interventions aiming to modify physical activity, sedentary behavior, or both should target controlled and automatic motivational processes to facilitate and maintain behavior change.
The limitations of the study should be noted. The sample was a relatively homogenous one. Research with more diverse samples is necessary before these results can be generalized to broader populations. Second, the study employed self-report indices of habit strength. Given that people may not be fully aware of their habits, developing objective measures for both physical activity and sedentary behavior habits will be important for advancing this area of research. This study also used self-reported measures of physical activity and sedentary behavior. Habit strength has been shown to influence the extent to which people recall participation in health behaviors, with people with stronger habits being less accurate (Hyde, Elavsky, Doerksen, & Conroy, 2012) . Objective measures of these health behaviors, or domain-specific measures that cue the context in which the behavior occurs, could reduce biases in reporting that results because of habit strength and should be incorporated into future research. Finally, this study employed daily action planning to reduce daily sedentary behavior. Due to the highly habitual nature of sitting time as well as the cognitive demands associated with executing action plans, another planning technique that relies less on deliberate, conscious processes, such as implementation intentions, may be better suited for reducing sedentary behavior. Future research should investigate the effectiveness of daily implementation intentions to reduce sedentary behavior. Future research would also benefit from exploring the effectiveness of daily action plans and implementation intentions that focus on increasing standing or other types of lightintensity physical activity as a way to displace sedentary time.
In conclusion, this study demonstrated that the effect of daily action planning on subsequent physical activity varied as a function of habit strength, and that daily action planning had no effect on sedentary behavior. Daily action planning can be used as an effective means of increasing daily physical activity for people with weak habits for physical activity; however, for those with strong habits daily action planning results in counterintentional behavior. This work informs dual-process theories of motivation and public health efforts by documenting differential effects of habit strength in the up-regulation of nonhabitual behavior and raising important questions about the down-regulation of habitual behavior through a prominent behavior change technique, action planning.
